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preparation. Excellent correlation with radionuclide cerebral
angiography has been shown. This is likely to become the
technique of choice for confirming brain death.
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Radionuclide Therapy for Thyroid Disease
ONE OF THE GOALS OF therapy is to deliver the active agent
directly to the disease site and to have the rest of the body
subjected to as little of the agent as possible. This principle is
even more important when therapy with systemic radionu-
clides is considered. Iodine therapy for thyroid diseases
meets this goal.

Radioiodine has a role as a primary treatment of hyper-
thyroidism. It also has a role in the treatment of differentiated
papillary and follicular thyroid cancer. Of the hyperthyroid
states, the most common is Graves' hyperthyroidism. This is
ideally treated with radioiodine because the gland is diffusely
involved and the uptake of radioiodine is usually greater than
50% of an administered dose. Patients of all ages can be
treated. Contraindications to treatment are pregnancy and
breast feeding.

Although over the years there has been debate about the
appropriate therapeutic dose, some investigators try to select
a dose that would bring the patient to a euthyroid state. Long-
term experience, however, has dictated that this goal is often
not achievable. I now advise prescribing one therapeutic dose
designed to cure hyperthyroidism with the expectation that
permanent hypothyroidism will occur. The patient should be
counseled and recognize the need for life-long thyroid hor-
mone replacement.

Single toxic nodules and toxic multinodular goiters can
also be treated with radioiodine therapy. These conditions, in
general, are somewhat more resistant to irradiation, and the
prescribed dose is proportionately greater. In contrast to
Graves' disease where the thyroid becomes impalpable after
the administration of sodium iodide I 131, nodular goiters
treated with radioiodine often are still palpable and the pa-
tient is rendered euthyroid. The incidence of posttreatment
hypothyroidism is lower after the treatment of nodular goi-
ters with "'II-sodium iodide. Long-term follow-up has failed
to show an increased risk of cancer or genetic abnormalities
in the offspring of patients treated with "'II-sodium iodide.

Radioiodine therapy for thyroid cancer is an adjuvant
treatment that is given in selected patients after the primary
lesion has been removed surgically. It is frequently used to
ablate remnants of presumed normal thyroid after the opera-
tion. The exact role of this is still open to debate. It can also
be used to treat functioning metastases in regional lymph
nodes and in distant organs such as the lungs or bones. A
preparatory whole-body scintiscan using 131I shows the extent
of disease. Should this treatment be considered, it is ex-
tremely important to discontinue exogenous thyroxine ther-
apy and to demonstrate that the thyrotropin level is elevated.
It is also important to ensure that large doses of exogenous
iodine, in particular, radiographic contrast, are not given for

several weeks before radioiodine therapy. If a dose of 30 mCi
or more is prescribed, the patient should be admitted to hos-
pital until the retained dose falls below that level. This treat-
ment is well tolerated compared with systemic chemotherapy
and external beam therapy. The long-term hazards that might
be anticipated, including the occurrence of second malignant
neoplasms, have not been described in several large follow-
up studies.

Serious complications of radioiodine therapy such as thy-
roid storm and acute thyroiditis are extremely uncommon.
Data published recently do not support a relationship be-
tween the occurrence of infiltrative ophthalmopathy and
treatment with radioiodine.
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Diagnostic and Therapeutic Uses of
Metaiodobenzylguanidine
METAIODOBENZYLGUANIDINE (MIBG), a guanethidine ana-
logue developed as an adrenal imaging agent, shares a spe-
cific uptake and storage mechanism with norepinephrine.
Since its introduction as a radiopharmaceutical, numerous
studies have documented its high sensitivity (90%) and speci-
ficity (100%) for detecting pheochromocytoma and neuro-
blastoma. Consequently, MIBG has gained prominence not
only in the diagnosis but also in the staging and postthera-
peutic evaluation ofthese tumors. This agent also localizes in
carcinoid (40%) and various other neuroendocrine tumors,
but with less sensitivity.

When radiolabeled with either iodine 123 or iodine 131,
MIBG normally localizes in the salivary glands, heart, liver,
and urinary bladder with occasional uptake in lacrimal
glands, normal adrenal glands, and colon. Because bone
uptake is not expected in the absence of tumor involvement,
osseous metastases can be easily identified.

There are several instances in which the normal biodistri-
bution ofMIBG is altered. The use of interfering medications
such as tricyclic antidepressants, phenothiazine, labetalol,
decongestants, and cocaine may result in a nondiagnostic or
falsely negative study. These medications should be discon-
tinued at least seven days before obtaining an MIBG scan.

Metaiodobenzylguanidine scans are indicated in several
conditions. If a mass is present, an MIBG scan can indicate
whether it is of neuroectodermal origin. This can be useful in
hypertensive adults with incidentally discovered adrenal
masses on computed tomography scans. Also, because 10%
to 30% of pheochromocytomas are multiple, or extra-adre-
nal, these can be detected, ensuring a good surgical result.
Finally, because of the occasional histologic confusion over
"small blue cell" neoplasms in children, MIBG scanning can
be crucial in making a diagnosis of neuroblastoma.

Compounds comprising MIBG labeled with 'l'I and,
more recently, l251 are under investigation as parenteral radio-
therapeutic agents to be used in advanced cases of both
pheochromocytoma and neuroblastoma. Initial results
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worldwide in about 100 patients indicate a 30% partial re-
sponse rate of fair durability and a few complete responses.
This is of particular importance in neuroblastoma, one of the
most common solid tumors of infancy and childhood, in
which widespread disease has a dismal long-term prognosis.
In fact, 1251- and "'lI-MIBG offer one of the few new therapeu-
tic strategies available for this lethal cancer.

Although the availability ofMIBG has been limited in the
United States, there are many institutions currently doing
diagnostic studies. Centers involved in the evaluation of
MIBG as a systemic radiotherapeutic agent are less numer-
ous. The approval ofMIBG by the US Food and Drug Admin-
istration, anticipated sometime this year, should increase

availability. In the interim, in view of the diagnostic benefits
afforded, clinicians should not hesitate to request MIBG
scans and refer to another center, if necessary.
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